Activation by phosphate of yeast phosphofructokinase.
The activity of yeast phosphofructokinase assayed in vitro at physiological concentrations of known substrates and effectors is 100-fold lower than the glycolytic flux observed in vivo. Phosphate synergistically with AMP activates the enzyme to a level within the range of the physiological needs. The activation by phosphate is pH-dependent: the activation is 100-fold at pH 6.4 while no effect is observed at pH 7.5. The activation by AMP, phosphate, or both together is primarily due to changes in the affinity of the enzyme for fructose-6-P. Under conditions similar to those prevailing in glycolysing yeast (pH 6.4, 1 mM ATP, 10 mM NH4+) the apparent affinity constant for fructose-6-P (S0.5) decreases from 3 to 1.4 mM upon addition of 1 mM AMP or 10 mM phosphate; if both activators are present together, S0.5 is further decreased to 0.2 mM. In all cases the cooperativity toward fructose-6-P remains unchanged. These results are consistent with a model for phosphofructokinase where two conformations, with different affinities for fructose-6-P and ATP, will present the same affinity for AMP and phosphate. AMP would diminish the affinity for ATP at the regulatory site and phosphate would increase the affinity for fructose-6-P. The results obtained indicate that the activity of phosphofructokinase in the shift glycolysis-gluconeogenesis is mainly regulated by changes in the concentration of fructose-6-P.